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Situational awareness - The perception of elements in the 

environment within a given time and space, the 

comprehension of their meaning, and the projection of their 

status in the near future (Endsley, 1995) 
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http://www.theguardian.com/science/2013/nov/12/deadly-disease-modern-global-epidemic 

Situational awareness in infectious 

disease surveillance 

Important for both early warning and early detection of a disease 

outbreak (naturally or intentionally caused) 

zoonotic pathogens from wildlife zoonotic pathogens from non-wildlife 

drug-resistant pathogens vector-borne pathogens 

Global distribution of relative risk of an emerging infectious disease (EID) event  
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Situational awareness in infectious 

disease surveillance 
• Occurs through different means and at different levels (local, global)  

 
 

 

 

 

 

 

 

 

 

 

 

 

• Tools needed to transform data into information  
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• A suite of tools being developed to provide actionable information and knowledge 

for enhanced situational awareness during an unfolding event 

 
 

         A tool to validate/confirm disease surveillance information. 

        Contains information on disease surveillance resources  

        worldwide 
 

 

 

        A tool to rapidly select appropriate epidemiological models for 

        infectious disease prediction, forecasting and monitoring 
 

 

 

 

        An app to provide context and a frame of reference for disease  

        surveillance information through matching of user input to  

                     library of global historical disease outbreaks 
 

 

Situational awareness in infectious  

disease surveillance – LANL tools 
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The biosurveillance resource directory 

 Relational database containing biosurveillance products 

and tools available worldwide (>350 records to date) 

 Hosted through LANL research library (brd.lanl.gov) 

 Based on framework that classifies and characterizes 

biosurveillance resources  

 Searchable by multiple keywords (data streams, 

geographic location, disease, etc.) 

 Provides access to resource website  

 Does not house data per se, facilitates discovery and 

obtaining the right resources and data 

 Anticipated users - analysts, public health officers, 

decision makers, national and local crisis planners and 

responders (military and civilian) 
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BRD categories 

System Category Examples 

Supersystem 

A system that collects information from multiple data streams and 

other surveillance systems, and analyzes the data that is collected 

to inform the biosurveillance goal 

GOARN 

TESSy 

SAGES 

System 

A system that collects information from one or more data streams 

and analyzes the data that is collected to inform the biosurveillance 

goal  

Biosentinel 

ASPREN 

ProMed 

Health Map 

Data Source 

A system that collects information from one or more data streams 

but does not analyze the data collected for a biosurveillance goal 

Google News 

Gene Expression Omnibus 

Crisis Mappers 

Tool / Software 

Software or application that enables the collection or analysis of 

data 

Essence 

EARS 

First Watch 

Collective 

A group of individuals or organizations with the shared objective of 

contributing to data collection and analysis to inform a 

biosurveillance goal 

Mekong Basin Disease Surveillance 

Wildlife Data Integration Network 
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Internet Search Queries
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Social Media
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News Aggregators
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ED/Hospital

Personal Communication

Clinic/Health Care Provider

Official Reports

Laboratory Records

Number of Records  

Data stream categories used in active 

cataloged surveillance systems 
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fielded search and 

browse function 
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Hyperlinks to 

resource websites, 

contacts and 

associated 

documents 

data streams 

used by 

resource 
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Motivation for BARD development 

Epidemiological models have utility in disease surveillance, however, 

choice of an appropriate model is difficult without information about; 

 
• Scope of their use (e.g. operational status of such models, their 

purpose, input data needs, time to results, etc.) 

 

• Features - the diversity of model types and the manner in which they 

are described (risk mapping, disease dynamics, statistical, anomaly 

detection, network, etc.) 
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The biosurveillance analytics resource 

directory 
• Prototype - 75 models covering Malaria, Cholera, Influenza, 

Foot and Mouth disease, Dengue 

 

• Provides specific information about an operational model that 

has been systematically categorized and highlighted  

 

• Allows “apples to apples” comparison of multiple models if 

available for a single disease 

 

• Provides links to specific models and updated and accurate 

contact information for a model facilitating its immediate use 

 

• Is a model characterization tool  - The framework could be 

applicable to any new models that may be included in the future 

and common characteristics and attributes of models would be 

cataloged 
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The surveillance window concept 

The duration of time within which information obtained can be used for early 

warning or early detection of a disease outbreak 
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• Cross platform app based on the surveillance window 

concept  

 

• Contextualizes incoming information during an infectious 

disease outbreak, supports decision making 

 

• Places a frame of reference for where a case count is 

during an outbreak  

 

• Determines whether the unfolding events are still within a 

surveillance window, and therefore feasible to control 

 

• Suggests additional information sources that could 

support effective consequence management of an 

outbreak 

 

• Increases the granularity of situational awareness 

The surveillance window app 
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The surveillance window app - SWAP 
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User input 

SWAP output - 

Similarity scores for 

outbreaks in SWAP 

library 

SWAP output – display of closest 

matching historical outbreak with 

point estimate for user input 
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• Sustainability of tools and resources 
• Updated and expanded content – automated data mining tools 

• Curated content – interactive content management, engaging all 

stakeholders 

• Maintaining utility  - outreach and tool refinement 

LANL decision support tools -  the 

challenges 

Operated by Los Alamos National Security, LLC for NNSA 

B iosu rve i l l ance 
Resource Directory  

Established  

Relationships 
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• Decision support tools will be offered through LANL’s Biosurveillance 

(BSV) gateway (bsv.lanl.gov) coming soon 
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Take home message 

 LANL is developing new decision support 

tools for infectious disease surveillance  - 

focus on information analysis and 

integration 

 

 Tools will be accessible to global disease 

surveillance community through the LANL 

BSV gateway 
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Thank you!  



Operated by Los Alamos National Security, LLC for the U.S. Department of Energy's NNSA |  UNCLASSIFIED-LA-UR-13-26498|  26 

Extra Slides 



Biosurveillance 
Process:   The process of gathering, integrating, interpreting, and communicating 

Knowledge:  Essential information related to all-hazards threats or disease activity  

 affecting human, animal, or plant health  

Purpose:  To achieve early detection and warning, contribute to overall  

 situational awareness of the health aspects of an incident, and to  
 enable better decision making at all levels  

National Strategy for Biosurveillance, 2012 

Early Warning of  
Health Threats 

Early Detection of  
Health Events 

Situational  
Awareness 

Consequence 
Management 

Surveillance that enables the 
identification of potential 

threats, including emerging and 
re-emerging diseases, that may 

be undefined or unexpected 

Surveillance that enables  
identification of disease outbreaks 

(either natural or intentional in origin), 
or events that have occurred, before 

they become significant 

Surveillance that monitors the 
location, magnitude and spread 

of an outbreak or event once it 
has occurred 

Surveillance that assesses 
impacts and informs response to 

an outbreak or an event   

Baseline Awareness 
Information that can inform and facilitate the achievement of the above surveillance goals and can be related to population demographics and 

health, the natural, social, and built environment and underlying disease patterns and characteristics  
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Algorithms 

Collection Method 

Data Accuracy 

Data Processing Before 

Analysis 

Data Quality 

Data Reporting 

Data Security 

Data Structure 

Data Transmission 

Geospatial Characteristics 

Metadata Collected 

Population 

Characteristics 

Stakeholders 

… 

D
A

T
A

 S
T
R

E
A

M
 D

E
T

A
I
L
S

 

Infectious Disease(s)  
of Interest 

Human   Animal   Plant   
Pathogen   Pest 

Diagnostic 
Data that leads to identification 

of a pathogen, or confirmed 

diagnosis of disease 

Syndromic 
Health-related data that may 

precede or substitute for formal 

diagnosis 

Environmental 
Non-health related data 

associated with the social, 
natural, and/or built 

environment 
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Biosurveillance 
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Situational awareness in infectious disease 

surveillance – pandemic potential 



Operated by Los Alamos National Security, LLC for the U.S. Department of Energy's NNSA |  UNCLASSIFIED-LA-UR-13-26498|  30 

Influenza: La Gloria, Mexico, 2009 Data available vs utilized 

Not Available:  Internet Search Queries, Sales, Help Lines, Ambulance Records, Prediction Markets,  

                     Established Databases, Police Records/Fire Department Records 

 

Clinic/Health Provider Records – Veterinary 

Official Records (Corporate) 

Financial Records  

News Aggregators 

Social media 

ED/Hospital Records  

Clinic/Health Provider Records(Phys) 

Laboratory Records 

Official Records (Gov) 

Personal Communication 

Employment/School Records 

Data Available 

Data Utilized 

Pre-Rapid Rise Surveillance Window 

The surveillance window concept 


